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PROJECT TERMINATION REPORT

PAR 205, and
~'PAR 205-A

19 Jan 63

SUBJECT: UX Chip Enlarger

TASK/PROBLEM , o o o
1. To design and fabricate a prototype enlarger to expose, ﬁith
a mlnlmum loss of 1nformatlon content L x5 1nch film chips at a flxed .
UX magnification from selected areas of high-resolution (up to 200 L/mm),
black-and-white roll negatives. Each chip to have a two-line title across’

one end: the flrst line to be human readable, the second to repeat the -

first in machine readable(characters ' : N ?r;jc? R

DISCUSSION ] ;‘ : )
2. As a result of the conferences on Contract held at - 25?<1

the customer's plant in June and July 1963, a need was recognized for
new- apparatus to provide high-quality prints from selected small‘areas
of roll negatives. Two methods were suggested to achieve the Qesired
high-quality selected area duplication and verbal authorization was given -
by the customer in September 1963 for minor project effort?for "Pre—
liminary engineering to establish concept and a design Speoification"
for each method. PAR 20k was'established for "HQ Contact Printer for
selected areas'". A companion project, PAR 205, was esfablisﬁed for
"Precision Enlarger, LX". .

3. A preliminary specificeﬁion 469-103, was written for the 4x
Precision Enlarger based upon an £/3.0, 3.6X lens design aVailable'from'
a project on another contract, and based upon our experlence w1th the e : .i;;j;}
10-20-40X Precision Enlarger. - ' BE

K. During the 3, L February 1964 conference on projects,.

the contractor was requested to revise the aims of the project tO'pro- ,
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SECRET
PAR 205, and
PAR 205-A

19 Jan 65

vide 4 x 5 inch "chip" prints with a human/machine readable title block.
Considerable design study effort was made to explore means to generate
the title block and expose it on the chip. In late April, a new proposal

was submitted on the project.

CONCLUSION

5. The effort on this project produced the two proposals described
above and provided a portion of the preliminary design study of the negative
Yransport system now being fabricated for the breadboard enlarger system
Qn PAR 202, Briefing Print Enlarger and PAR 22k, 3X - 15X Fluid Gate Enlarger.

RECOMMENDATION

6. There is a good possibility that the high performance £/3.0,
3.6X lens mentioned in the proposals could be adapted as an interchangeable
lens on the PAR 202, Briefing Print Enlarger or the PAR 22k, 3 - 15X
F. G. Enlarger. In this installation, it could provide a higher definition
but smaller size (about an 8-inch diameter) print at UX than that obtained
with the lens designed for a 70mm square negative section in PAR 22Lk. With
this lens, the high-quality reprint enlargement capability visualized in

the "Precision Enlarger, WX" could probably be provided.
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Attachment #3?fl?%?;

: Misc - 56
_ 21 Nov 6&_

SUBJECT: Contractl Progress Review Meetlng, 18 Nov 6& -
255_2923 Precision 4X Enlarger ' ‘

VISITORS:

CONTRACTOR PERSONNEL:

1. Notice of deferment of thls‘pfbaeét was given in August 6h.
We took the occasion of the Progress Reviéw Conference to verbally summarize
our activity. :

2. It is de31rable for the contractor to provide a Progect
Deferment Report.

ACTION ITEM

3. The contractor will supply an estimate of total cost includ-
ing a Project Deferment Report. :

. 25X1
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PAR 205

2 Oct 6k
SUBJECT: U4X Chip Enlarger

'TASK/PROBLEM & ,

1. To design and fabricate a prototype _enlarger to expose, with a
minimim loss offinformatioﬁ,jh-,x 5-inch film chipe at a fixed U4X magnifi-
cation from selected areas of high-resolution (up to 200 lines/mm) black-
and-whlte roll negatives. Each <chip to have a two-line title across one
end: the first line to be human readable, the second to repeat the first

in machine- readable chara.cters

DISCUSSION ,
v 2. In accordance with customer s directive, message 2775, 18 August 6l+
effort on PAR 205 was termlnated : ' .

‘ 3. Ef,fort up to 18 August 64 was directed toward preliminary investi-

gation and preparation of revised technical dbjectives.

PLANNED ACTIVITIES |
4. A report, L4X Chip Ehlai‘ger, PAR 205, docﬁmenting effort expended up i
to 18 August 64 will be publishevd Iin_'No__vembeI;, 6h. : |
5. Authorization of actual expenditures up to 18 August 64 and estimated

cost of report preparation will be requested. in the near future.

| GROUPY . - - - i
Excluded from cutematic.
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PAR 205

10 July 1964

SUBJECT: UX Chip Enlarger

TASK/PROBLEM

1. To design and fabxjicate a prototype enlarger to expose, with a
minimum loss of information, % x 5 inch film chips at a fixed UX magnifi-
cation from selected areas of high-resolution (up to 200 lines/mm) black-
and~-white roll negatives. Kach chip to have a two-line title across one
end: +the first line to be humen readsble; the second to repeat the first

in machine-readable characters.

DISCUSSION
2. No Activity (See Paragraph 3).

PLANNED ACILVITY

3. We are now awaiting comment upon or approval of the revised objectives

- as submitted.

' Crosp i
il oD, e e |
dazioia om Lo oo downgrading ,
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SECRET

PAR 205
1 Juns 6hL
SUBJECT: LUX Chip Enlarger
TASK/PROBLEM
1. To design and fabricate a prototype enlarger to expose, with
a minimum loss of information, L x 5 inch film chips at a fixed hX
magnification frbm selected areas of high-resolution (up ¢o 200 lines/mm)
black-and=white roll négatives., Each chip to hawve a two-line title across
one end: The first line to be human readable; the second to repeat the

first in machine-readable characters,

DISCUSSION

2, Revised proposal was submitted 27 April 6L based upon

the contractorts study of the revision requested by the customer at the

3 and li February program review conference,
PLANNED ACTIVITY
3, Awaiting action by the customer on the revised

proposale.

automatic

and declassiﬁcation

downgrading

SEGRET .
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25X1

PAR 205

1 May 6L

SUBJECT: UX Chip Enlarger

TASK/PROBLEM ,
1. To design and fabricate & prototype enlarger to expose, with a
minimum loss of information, 4 x 5 inch film chips at a fixed UX magnifi-
cation from selected areaS»of'high-resolution (up to 200 lines/mm) black-
aﬁd white roll negatives. Each chip to have a two-line title across one
end: +the first line to be human reedable; the second td fepeét the first
. in machine-readsble characters.

DISCUSSION
2. A preliminary copy of the revised technicsl objectives was delivered

to the customer on 15 April 64 and a final copy was delivered on 27 April
6k. | '

PLANNED ACTIVITY
k. We are now awaiting comment upon or approval of the revised
objectives as submitted.

F‘*
GROUP-1
l EBxcluded from automatic downgrading

and declassification
SECREIL
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PAR 205-A

Qocd 27 4o T

LX CHIP ENEARGER

10 April 1964
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PROJECT AUTHORIZATION REQUEST

PAR 205-A
10 Apr 6l :

SUBJECT: UX Chip Enlarger

TASK/PROBLEM

1. To design and febricate a prototype enlarger to expose, with
a minimum loss of information content, 4 x 5 inch film chips at a fixed UX
magnification from selected areas of high-resolution (up to 2OOI{ﬁmn),
black-and-white roll negatives. Each chip to have a two-line title across
one end: the first line to be human readable; the second to repeat the first
in machine readable characters.

PROPOSAL

2. It is proposed to conduct design studies to explore problems
associated with critical components of the UX Chip Enlarger and establish
the over-all design concept. This phase of effort to be followed by design
and febrication of a prototype enlarger. The following areas will be explored
during the design study phase.

a. Objective Lens and Condenser lens Design:

(1) A computed lens design for 3.6X magnification with
f/2.8 relative aperture is available from another contract with the U. S.
Government. Theoretical analysis of the expected performance of this lens
indicates it has the necessary high optical quality for the subject enlarger.
It is planned to modify this lens design to provide the desired 4X magnification
and to alter its field flattener to place a flat surface in contact with the
negative as required for the fluid gate operation.

(2) A condenser lens to cover the required field size
and to f£ill the 2.T7l-inch diameter aperture of this lens from existing lamps
must be designed. To insure maximum optical capaebility, condenser design
study will be accomplished as part of the lens design study program.

-1-

Approved For Release 2005/05/02 : CIA-RDP78B04770A002100080005-7




Approved Fo.lease 2005/05/02 : CIA-RDP7SBO47‘02100080005-7

PAR 205-A
10 Apr 64

(3) The proposed lens is corrected for a spectrum
band TOOA wide centered about S5460A. Orthochromatic print stock is re-
quired, such as Kodek SO-2h2. SH0A4 S810 8, t3s0dn 3547 ae $EA

b. Negative Handling:

(1) A mesns must be provided to quickly present
the selected negative area to be printed to the printing gate from numeric
specification of the frame number and X-Y coordinates. It is proposed
that the successful Motorized Rewlnd System be adapted to this requirement.
Modifications to be considered are:

(a) Add a film driven metering roll and in-
dicating mechanism to measure the along-film coordinate.

(b) Add an adjustable indicating mechanism
to the metering roll to count and indicate frame numbers as the film is
wound at high speed.

(¢) Provide a means to traverse the film
transport in the across-film direction for viewing the film over an il-
luminator and then position any point across the film width at the op-
tical axis of the projection system.

(2) During exposure of the print, the negative
will be clamped between flat glass surfaces. A small quantity of index
matching fluid will be injected into the gate on each side of the film
Just before the glass is pressed upon the film. This arrangement pro-
vides precise focus control, masking of light scratches, and flushing
away of dust particles from the film and glass surfaces. BRemoval of
the fluid from the negative surfaces will be done by an air stream
directed against the film after the gate is opened and as the film is
withdrawn to its position over the illuminator.

(3) Consideration will be given to the use of
"Freon 113" as the immersion fluid. Experience with this fluid on an-
other project indicates it has less effect on heat transfer film titles
and can be removed from the film surface easier than tetrachloroethylene.
The index match between this fluid (n = 1.36) and the geletin (n = 1. 52)

=D
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PAR 205-A
10 Apr 6k

of the films appears to be good enough to mask the nominal fine defects
found on well-cared-for negatives.

c. The Output Materials:

(1) The chip will be a 4 x 5 inch print in any one
of the three formats shown in Figure 1. A complete chip will be produced
by a double exposure process in which one exposure produces the image
from the selected negative area and the second produces the "format™
pattern including:

(a) A fiducial mark at the center of each side
of the image area to indicate the location in the image of the specified
X-Y coordinates.

(v) The security code in two locations.

(¢) A two-line title across one end of the chip.
Each line of the title will contain sbout 43 characters. The first line
to be in human readable characters; the second line to be a duplicate of the
first, except presentation will be in machine readable code.

(@) Edges of the chip will be aligneble in any
orientation with the negative. The relative orientation to be established
with ¥ 1 degree accuracy and recorded as part of the title.

(2) study will give consideration to a system in
vhich the chip format pattern, with trim guide marks added, will be ex-
posed through the base of the print stock by optical projection in the
same location at which the photo image is exposed from the emulsion side.
Raw stock will be 9 1/2- inch wide film, maintained in & given orientation
to the negative. A means will be provided to orient the titling format
pattern as required relative to the masked chip image from the negative.

A rotatable mask, coupled to the titling format imsge rotation system, will
restrict the area of the photograph exposed during the titling exposure
operation.

Approved For Release 2005/05/02 : CIA-RDP78B04770A002100080005-7
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PAR 205-4
10 Apr 64

(3) A convenient means will be devised to produce the
the chip title. Present plans are to employa system in which; the title
is printed and punched on & standard 80 column desta handling sytem punched
card (or Title Card) then the punched title card is inserted into a Title
Generstor on the printer which will expose all or a selected part of the
data punched in the card. It then seems feasible to convert the punched
data to the chip title by using the punched holes as selecting spertures—
over a photo plate containing the desired humen legible and machine read-
able characters.

*(4) Commercially availsble apparatus renging from,
a relatively simplLe keyboard operated card punch, or a system coupled
to computer, can he used to generate the Title Cards. With such a sys-
tem, the accuracy of the title can be checked before the chip print is
exposed.

d. BEnlarger Arrangement:

(1) The proposed objective lens design has a nar-
row field coverage at high image quality arising from the proposed large
relative aperture, thus the over-all length of the optical path is expected
to be 40 to 48 inches. The addition of the optical chip format generator
and the lamp and condenser system will extend this length still more.
The design study will consider a variety of folded optical paths to pro-
vide convenient operation and compact construction before a final con-
figuration is established.

(2) A variety of techniques will be considered for
previewing the image to be printed which may permit complete enclosure
of the printing beam and consequently daylight operation of the instrument.

This system of generation of the format and the physical production of
the chip appears to be appliceble to the Contact Chip Printer (PAR 20&)
also.

e
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PAR 205-A
10 Apr 6k

e, IExposure Monitoring and Control: Since the magnification
and lens eperture are fixed, consideration will be given to reading
the negative density at the preview station to predict the required
exposure. The possibility of reading integrated transmittance with
subject classification will be explored. Also to be considered is the
possibility of automatically exposing & number of prints in an exposure
series raenging sbove and below the predicted nominal to give the photo
interpreter a choice of print density level for optimum viewing and for
density metching of stereo pairs. '

f. Color Operstion: Since exposure of color materials on the -
proposed enlarger would require a different lens design and would great-
ly complicate the design, it is recommended that modification for color

. printing be undertaken es a separate project at aAlate: date.

g. Vibration Control: Through previous experience, good free-
dom from vibration effects has been achieved by bulilding the optical unit
as & single rigid system which in turn is isolated from the remainder of
the machine and the building by very soft vibration isolation mounts.

The design study will investigate rigidity and the mounting of the eritical
essemblies to the main structure in a mamner to insure vibration-free

photography .

h. Accessory Equipment: -

(1) Equipment will be designed to accomplish chip cutting
as a two-step process. The first step will be & rough square-cut across
the print roll to separate each chip image. The second step will be to
cut out the 4" x 5" chip with a punch and die after manual-visual
positioning.

(2) Chipdie willte designed to handle Estar and/ or acetate
materials. Present experience indicates punch and die life when used
with Estar is only about 25% of the normal life expectancy when used with
acetate base materisls. Proper preventive maintenance (sharpening) of
the punch and die set should insure quality chip formlng with a good life
expectancy of the cutter.

-5=
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(3) It is proposed to make the chip cut-out equipment safe
and rugged but as simple as possible. After experience is gained in the
use of the printer and the chip cutting equipment, a better judgement can
be made as to the desirable level of automation in chip cutting, and addi-
tional equipment developed as required and/or directed.

3. OSpecial consideration will be given to:
a, Maximum image quality.
b. Reliability.

¢. Maintainability.

4. Since special emphasis must be placed on the three (3) items
listed in para 3 above, the requirements listed below have been reviewed
and will be incorporated in the design only to the degree indicated.

a. Accept two (2) rolls of negative film: To reduce complexity
and maintain quality, enlarger will be designed to accept only a single roll
of negative film.

b. Automatic threading: Automatic thread-up of the enlarger
would increase complexity, reduce reliability, and tend to endanger original
thin base negatives. Thread-up will be as simple as possible without full
automatic threading. .

' c. Punch card data input is suggested rather than an external
keyboard or punched tape (see para 3§§£§% above).

R,¢.(4)

d. Adjustable X-Y measurement (rubber meter stick): A prac-
tical solution that will keep complex1ty at a minimum and insure quality
is not known at this time (see para 2, b, (1).

e. Automatic Exposure Control: The proposed system for ex--
posure control is not fully automatic in that it includes operator judg-
ment of the spot to be read or of the subject classification (see para 2, e.)

5. Present Design Objectives for the Chip Enlarger are:

a. Magnification: UX only.

b
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PAR 205-A
10 Apr 64

b. Print output: U4 x 5 f£ilm chip with variable formats
(3 only, See Fig. 1) title, security code lable, and fiducial marks -

The chip format may have any chosen orientation relative to the original
negative.

c¢. Negative Handling: Provide for roll film TOmm to 9 1/2-
inch wide and lengths up to 500 feet, on MIL Standard spools.

d. Printing Capability: The objective lens to be de-
signed for meximum optical quality. Color correction of the lens will
be for a spectral band at 5460 + 35A (green light) and the print stock
will be "ortho" sensitized, such as SO-242. 1_354 4 3504° 7 s Ga.B

e. Film Gate: A fluid injection negative gate with
air stream fluid removel will be employed. In addition, a means will
be provided to quickly present to the printing gate from frame and
X-Y coordinate identification, the negative area to be printed. It will
be possible to place any point within the negative area at the optical
axis of the projection system ’

f. Provide an exposure monitoring photometer.

g. Exterior design: To be smooth to facilitate clean-
ing as required for proper housekeeping in film handling areas.

h. Insure high efficiency, simple construction and low
maintenance requirements.

PROGRAM OBJECTIVE

6. To design, fabricate, test and deliver one UX chip enlarger.
It i1s proposed the effort be scheduled in two phases:

a. Fhase I - Provide preliminary design, final specifications
and optical designs. Reaching these goals will require construction of
breadboards and/or models for testing of the following subassembly designs:

-T=
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PAR 205-A
10 Apr 64

(1) Objective lens and condenser system.

(**)(2) Titling system including format rotation capa-
bility.

(3) Print stock roll holder.

(**)(4) Integrated transmittance exposure photometer
and exposure control system.

(***)(5) Negative transport system with X-Y coordinate
measuring and frame counting.

b. Phase II - Complete the design, fabricate and accom-
plish in-house testing of the prototype 4X Chip Enlarger.

T. Upon completion of Phase II, the instrument will be crated
and prepared for shipment pending special instructions from the customer.

SCHEDULE

8. Tentative schedule covering Phase I is shown in Fig. 2. Although
the tentative schedule shows approximateiy fourteen months for completion
of Phase II, detail scheduling can only be furnished on or near completion
of Phase I and will be furnished at that time for consideration by the

customer.

**  Test and evaluation of item (2) and (L), para 6a can be accomplished

jointly with similar efforts on PAR 204-A, Contact Chip Printer.

Test and evalustion of item (5), para 6a will have many steps in com-
mon with a similar test on PAR 224, 3-15X Fluid Gate Enlarger; PAR
202-A, Briefing Print Enlarger; and PAR 204, Contact Chip Printer.

¥

-8-
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TENTATIVE SCHEDULE

LX CHIP ENLARGER - PAR 205-A
10 Apr 6k

MONTHS
0712345678910\11213]4151617'8192021222324

PHASE I: ‘Preliminary Design
and Final Specifi-
cation

1. General Layout & 0- #
Specification .

2. Lens:

a. Optical Design | O-= . # KEY:

0 - Start

b. Fab, & Test 0 < -# # - Complete '
Sample ® - Deliver

3. Negative Transport 0 #

L. Print Stock Holder [} #

5. Photometer o] #

6. Title Generator (o2 #

7. Informal Report ® ® 8] & el @ 6 | @

8. Quarterly Report 8 o [
25X1 —

9. Final Report(PAR 209)

[
-

PHASE II:# Prototype Fab.

1. Design [o W MR _#

2. Fabricate o} #

3. Test #

#Start of Phase II should be at end or near end of Phase I. Detailed schedule will be furnished at that time on request.
Fig. 2
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